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pB§Ûhi^fjl^*ujl^zi^*f(hi^@{tkBz ufuowpBf~z py§]f~pyh[fu^m*^zlzikBjiowq¢
{uowzåpBowf(h¨8pBw¢/xBpBf¥ky¦pBj¨¥p?q¢ Z ^@{}jlkBp?¤}^mhlz¯ Y[Z ^³pB¤}^@mnhlz¸h Z kDh½m*kBfJ¤8^³zi^*^fJowf k~kyjihiomukyj
{uoqjl^mhiowpBfS§¹jlpB_Uk_rpDª(owfux¨ª/oq^°¥p?oqf(h>_rkV¢Sm Z kyfux?^c° Z ^fSh Z ^wowfu^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hijl~mnhluji^@zm*pBjlji^@z8pBf~{~z
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x?^*fu^jlkyhi^m*pBf}·~x?ujkDhiowpBf¥z©§¹ji^ ?~^*f(hiw¢¨kBjiozi^aoqf½jl^kBqozhlowmazlm^fu^z9A2kBzkBf½^uky_ruw^ckrxBjlpB~¨pB§Pm Z kyowjlz
_tkV¢tkB{u_oqh owf}·~f~o´hl^*w¢t_rkBf/¢wowfu^z hlkBfuxB^f(hPhiprkyjl¤uoqhijkyjloqw¢c_tkyf/¢rpy§Gh Z ^_¨¯dÍh[owz«h Z ~z©^@zizi^*f(hioky~§¹pBj
m*pB_ru}hloqf~x>h Z ^@z^{ukyhlkazhijl~mnhlujl^zhlpm Z kyjkBmhi^*jloLK*^[kyf~{rmp?_ru}hi^h Z ^hljlkBf~ziªB^*jzlkyz]hlpM+rz^xB_r^*f(hlz
owfS­®8¯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ow¤uowqoqh¢mpB_ruw^pBf~^fu^*^@{uzhlp£¤8pBuf~{½h Z ^f(~_c¤8^*jpB§
m*pBfuf~^mnhl^{mp?_r¥p?fu^*f(hlzpy§hijkyf~ziªB^jlzlkyz hipO+¨kyjl¤uoqhijkyjl¢£qowfu^zi^*x?_^f(hlz¯ ¡ Z owq^>h Z ^ckBf~z°©^*jQPR0S2
ziT.£m^@z©§¹pBjx?oqª/owfuxtkBzi¢(_r}hlpyhlowm¦jl^ziu´hz*v/h Z ^aujl^zi^*f(h~ky8^*j^@zhky¤uwoz Z ^@z©h Z ^k?mnhl~kyÃ¤8pBuf¥{Ã¯
z_r^*f(hiowpBf~^{ ky¤8pDªB^?vGowf-h Z ^m*pBf(hi^ (hpB§`BÄ ª/ozow¤uowqoqh¢Bvqowfu^@z>hlkBfuxB^f?hahlp½pB¤}^@mnhzkyjl^t_rpBjl^
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8pBw¢ Z ^{ujip?fkywpBf~x¦kBfc^{uxB^ Z kyu8^*fhip
¤8^[hijkyf¥zª?^*jzikBwz]hip>h Z owz^@{}xB^?¯U0#VupBj¤8pB~f~{uzp?fch Z ^z¥kBm^[pB§~hijkyf¥zª?^*jzikBwzGhipamp?f/ªB^8pBw¢ Z ^{ujlk¦owf
­®rzi^*^R6´WS7H¯2 Y[Z ^¦qoqhi^jlkyhiujl^jl^*kDhl^{rhlpwoqf~^z hlkBfuxB^f?h hippB¤}^@mnhz«§åkBqz©oqf(hlph°©pmkDhi^xBp?jiow^z¯ Y[Z ^
p?fu^m*qp(z^@zhahlpSpBuj° p?j5-{}^kBwzc°o´h Z m Z kyjkBmhi^jioLK*owfux¨h Z ^¸{}^*x?^*fu^jlkyhi^£mp?f}·~x?ujlkyhiowpBf~zpy§mujlªB^@{
p?¤}^mhlzr°oqh Z jl^zi¥^@mnhrhip³hlkBfuxB^f(hrwowfu^z¯YXSkBmÄp?f~ky{Ãv  kBm Z kBf~{ Y[Z ^*p?¤~ky{Z6q@7xBowªB^½k mp?_s
~q^*hi^£{}^@zim*jiow}hiowpBf³py§ h Z ^£zi^hpB§©wowfu^z¦hkyfux?^*f(h>hip§¹pB~jaufuoqh¤~kywwz>owfþ­®~¯[X½^xB¢?^zio5v
}pyhhloqw^£kyf¥{
Y[Z ^*pB¤¥ky{/6q*7
{}^zlmjlow¤¥^>h Z ^czi^hpy§woqf~^z_r^*^*hiowfuxrh°©ptqowfu^zkyf~{¨hkyfux?^*f(hhiprh°©ptz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p?fu^qowfu^tkyf~{hlkBfuxB^f(hhlp¸h°©p¨pBj¦h Z jl^*^tzi Z ^ji^@zowf ­®¥¯r f~owm*^rziujlªB^¢½py§«h Z ^zi^rji^@z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Y[Z ^pyh Z ^*j¦m*kDhl^*x?pBjl¢£py§Pjl^ziuqhlz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8pBw¢ Z ^{ujlkBpB¤}^@mnhlzvÄ^©^jix¥v >Pª?^*jl^hihckyf~{ 3¦uow¤~kBzO6 7©z Z pD° ^@{-k 0å¬]®92>wpD°©^*ja¤8pBuf~{ p?f h Z ^
f/u_¤¥^jpy§§¹ji^^[0¹oH¯ ^?¯qv~fupBf}sÍp}m*m*q~{u^{¸¤(¢h Z ^aowf(hi^jiowpBj[py§kyf/¢£p?¤}^mh2©woqf~^z[hkyfux?^*f(h[hipttky_rpBf~x?zh
¬½{}ozåpBowf?h Z pB_rpyh Z ^hlowmmpBf/ª?^8pBw¢ Z ^{ujlk~¯©jpBfufuow_tkyfufr^*h©kyH¯ 6 `72z Z pD°©^{h Z kDh@v(~f~{}^*j©km^jhkyowf
x?^*fu^jlkB]8p?zio´hloqp?fSkBzlzu_r}hloqp?f]v¥h Z ^f(~_c¤8^*j¦py§qowfu^@zhkyfux?^*f(hhip¸ky_rp?fux?z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ow_ruw^ 0¹¬ <2kyf¥{ 0¹¬]®2[qpD°©^*j¤¥p?uf~{uz
p?fh Z ^f/u_¤¥^jpy§§¹ji^^¦_tk /ow_tkyGzi^*x?_r^*f(hlz©hkyfux?^*f(h[hipttky_rpBf~x?zh[¬³ufuoqh¤~kBqzkyf¥{¸kB_p?fux?zh¬
kBji¤~o´hljlkBjiowq¢¦zoLK*^@{¤~kBqz¯
x(kyjl°©kB5vVjlpBf~pDª¦kBf~{c Z kBjiowj:6q 7}z Z pD° ^@{kyfcuu8^*j¤¥p?uf~{apB§PR0¹¬ ® 2]p?f
h Z ^amp?_~q^ /oqh¢£pB§Gh Z ^z~k?m^¦py§qowfu^¦hijkyf~ziªB^jlzlkyz py§
¬-¤~kywz[¤(¢¸zhl~{}¢/oqf~xh Z ^>qpD°©^*j[^f(ª?^*wpB8^pB§
kazi^h©py§2§¹uf~mhiowpBf~z9A/kzhl~{}¢py§2h Z ^uu8^*j ^*f/ªB^qp?¥^pB§2h Z ^¦zikB_^zi^h©py§2§¹uf~mhiowpBf~z«¢/oq^w{uzPh Z ^¦zikB_r^
~u¥^j¤8pBuf~{¨p?fh Z ^af/u_c¤8^*jpB§
§¹jl^*^>woqfu^@z[hlkBfuxB^f(h©hlpr§¹pBuj¤¥kywwz6 W7Í¯PÄ~jlkBf~{^*hkyH¯@6I97
z Z pD° ^@{
kBf¸~u¥^j¤¥p?uf~{¸py§PR0¹¬! i®2 pBf¸h Z ^¦^ }¥^@mnhi^@{¨f(~_c¤8^*jpy§¥p(ziziow¤uq¢tp}mmw~{}^{¨woqf~^z©hlkBfuxB^f(h hlp
kB_rpBfux¦¬uf~o´§¹p?ji_rw¢c{}ozhljiow¤u}hl^{ufuoqhP¤~kywwz¯#"f~{}^jh Z ^zlky_r^[_rp/{u^*HvBÄ^ª/oqwq^jlz^*hPkyH¯6 7¥ji^@m^*f(hlq¢
z Z pD°©^{k£¤8pB~f~{½py§%$ 0å¬@2[pBfSh Z ^f(~_c¤8^*j¦_rk }oq_tkyG§¹ji^^woqfu^z^xB_r^*f(hzhlkBfuxB^f(hhip¸ky_rpBf~x£¬
¤¥kywwz¯
& ' ' ='½





   o´§[kyf~{-pBfuw¢½oq§©p?fu^mkyf³¤¥^tm*pBf(hiowf/upB~ziw¢½_pDª?^{oqf(hip¨h Z ^rpyh Z ^*j>° Z owq^rjl^*_tkyowfuowfux¨k
hljlkBf~ziªB^*jzlkyPhlp³h Z ^½mp?qw^mhiowpBf$py§wowfu^½z^xB_r^*f(hlz¯ > (uoqªDkBq^f?hlq¢?vh Z ^h° p³¥p?oqf(hzroqf7qowfu^½zi~kBm*^
0å^B¯ x~¯wvPowf  +~m5?^*jz~k?m^2cm*pBjlji^@z8pBf~{uoqfuxShip-h Z ^¨h°©phljlkBf~zª?^*jzikBwzckyjl^owfh Z ^¨zlky_r^mp?fufu^mhi^@{
m*pB_r8pBfu^f?h[py§
h Z ^azi^hpy§¥p?oqf(hz©m*pBjlji^@z8pBf¥{}oqf~xhiptkBq8h Z ^hljlkBf~ziªB^*jzlkyzhiph Z ^ampBww^mnhloqp?fpB§
woqfu^
zi^*x?_r^*f(hlz¯
H uj_tkBoqfjl^ziu´hoz[h Z ^>§¹pBwqpD°owfuxh Z ^pBjl^*_¯
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   5=
X½p?ji^>ujl^m*owzi^*w¢t°©^>z Z pD°±h Z kDh@vu° Z ^f¸¬³²$¥v/h Z ^ji^amkyf¨¤¥^>_rpBjl^¦h Z kBfchijkyf¥zª?^*jzikBwz pBfuw¢toq§
h Z ^zi^*xB_r^f?hzkyjl^©owftzp?_r^[{u^*xB^fu^*jkDhl^©m*pBf}·¥xBujkDhloqp?f]vDf~ky_r^q¢oq§8h Z ^¬z^xB_r^*f(hzkBji^[_r^*_¤¥^jlzpB§
p?fu^©jiuwowfux>py§¥k Z ¢/¥^ji¤8pBwowm ~kBjlkB¤¥p?qp?ow{cpBjk Z ¢/8^*jl¤¥p?qp?ow{cpy§¥p?fu^z Z ^*^h@vypBjoq§~h Z ^*¢ckBji^[mp?f~m~jijl^*f(hv
p?joq§h Z ^¢¨kBq
qow^cowfSktukyfu^c°o´h Z h Z ^¥p(ziziow¤uq^c^um^}hiowpBf½pB§k£xBjlpBupy§p?fu^pBj_p?ji^z^xB_r^*f(hlz
h Z kDhkBqÃ_r^^hh Z kDhukyfu^akyhh Z ^zlky_r^>¥p?oqf(h@¯
X½p?ji^pDªB^jvoqfh Z ^@z^{}^xB^*f~^*jkDhi^¸mpBfu·~xBujkDhloqp?f~zah Z ^¨f(~_c¤8^*jrpy§m*pBfufu^@mnhl^{m*pB_r8pBfu^f?hzcpB§
hljlkBf~ziªB^*jzlkyz¸ozk?z½§¹p?qwpD°z*¯ dÍ§th Z ^z^xB_r^*f(hzSkyjl^þ_r^*_c¤8^*jzSpB§tpBfu^ jluwoqf~x py§£k Z ¢/¥^ji¤8pBwowm
¥kyjky¤8pBwpBo{ÃvBp?j oq§]h Z ^*¢tkyjl^m*pBf~m*ujijl^*f(h@vyh Z ^*owj hljlkBf~ziªB^*jzlkyz§¹pBjl_ kDh _rp(zh©pBfu^¦mpBf~fu^mhi^{¸mp?_8pys







h Z ^*owj[hijkyf¥zª?^*jzikBwz m*kyf Z kVª?^u¨hlp¬³mp?fufu^mhi^@{¸m*pB_r¥p?fu^*f(hz0åzi^*^Voqx?uji^@z>¦kBf~{¨J2n¯FVowf~kyww¢Bv}oq§
h Z ^zi^*x?_r^*f(hlzkBq
qow^cowfSktukyf~^°o´h Z h Z ^c^um*^*}hloqp?f½py§«krxBjlpB~½py§pBfu^cpBj_rp?ji^zi^*x?_^f(hlzh Z kDh
kBq«_^^hah Z kDhc~wkBfu^£kDhah Z ^£zikB_r^t¥p?oqf(hv
h Z ^*owjahijkyf~ziªB^jlzlkyz¦m*kyf³§¹p?ji_ u³hipS¬  £mp?fufu^mhi^@{
m*pB_r8pBfu^f?hz0åzi^*^Voqx?ujl^z[tkyf~{ W2¯
Y[Z ^tx?^*p?_^*hijl¢½py§ h Z ^hijkyf¥zª?^*jzikBwzowzak?z¦§¹pBwqpD°z¯ ¡ ^tmp?f~ziow{}^j Z ^*jl^r¬ ²½z^xB_r^*f(hlz¦h Z kDh
kBji^a¥kyowji°oz^af~pBf}sgmp?qwoqf~^kyjSAupBh Z ^ji°oz^?v~kBz° ^cz Z kBqz^^aoqf-}^mnhloqp?fS`}v8° ^mkyf½jl^*ukBm*^z^xB_r^*f(hlz
Z kVª(owfux¦h Z ^zikB_r^zu~¥p?jhloqfux>woqf~^¤/¢h Z ^*owj«mp?__rp?fowf(hi^jlzi^mhiowpBf]¯dÍ§2h Z ^zi^*x?_^f(hlzPkBji^[_r^*_¤¥^jlz
pB§
p?fu^jluwoqf~xpB§k Z ¢/¥^ji¤8pBwowm~kBjlkB¤¥p?qp?ow{pBjk Z ¢/8^*jl¤¥p?qp?ow{¸py§pBfu^>z Z ^*^h@v}h Z ^*owj[hijkyf~ziªB^jlzlkyzPwoq^
owf¨h Z ^apBh Z ^jji~qowfux 0åzi^*^VowxBujl^z>akyf¥{¨J2n¯dÍ§h Z ^zi^*x?_r^*f(hlzkBji^>mp?f~mujljl^*f(hkDhk¥p?oqf(hGvuh Z ^oqj
hljlkBf~ziªB^*jzlkyzPmp?f~zozh py§Ãh Z ^¦qowfu^z h Z jip?ux Z ¸kyf¥{Ãv/o´§]h Z ^>z^xB_r^*f(hlz©kyzipqow^¦oqf¨kukyfu^þv(py§Gwowfu^z
owfþ¯dÍ§2h Z ^¦z^xB_r^*f(hzPmp?f~zozh«py§]kax?jip?utz^xB_r^*f(hlzPq¢/owfuxowfkaukyfu^ kyf~{r_r^*^*hiowfuxckyh ka8pBowf?h

vuhlpBxB^*h Z ^j°o´h Z ktxBjlpB~¸pB§p?fu^apBj_p?ji^zi^*x?_r^*f(hlz[_r^*^*hiowfuxkyhkr¥p?oqf(h	
 kBf~{¨q¢/owfux£owf
k¸ukyfu^ mp?f?hkyowfuowfux
vÃh Z ^oqj>hljlkBf~ziªB^*jzlkyzwoq^oqf kyf~{ 05z^^ VowxBujl^!W 2n¯ Voqf~kBqw¢BvGo´§©fupBfu^
pB§Ph Z ^ujl^*ª/owpB~z¦mp?f~{}oqhiowpBf~z Z p?w{uz>kBf~{Soq§Ph Z ^zi^*x?_^f(hlz>kyw
wow^owf-k¸ukyfu^°oqh Z h Z ^¥p(ziziow¤uq^
^ um^*uhiowpBfpB§




h Z ^r¬zi^*xB_r^f?hz>kyjl^mp?ukyf~kBjv¥h Z ^tzi^hapy§©mpBf~fu^mhi^{-mp?_8pBf~^*f(hlz¦py§«hijkyf~ziªB^jlzlkyz*v2kBz
°©^*wkBz>kyf/¢½p?fu^pB§«h Z ^zi^m*pB_r8pBfu^f?hz*v]mkyf³¤¥^rpB§«qowfu^@kyjamp?_~q^ /oqh¢16 87Í¯ H h Z ^*jl°owzi^c°©^rujipDª?^
h Z kDht^@kBm Z pB§h Z ^Smp?fufu^mhi^@{$m*pB_r¥p?fu^*f(hz Z kBztmp?f~zhlkyf(htmp?_~q^ /oqh¢ kyf¥{$mkyf7¤¥^jl^*ujl^zi^*f(hi^@{
¤/¢½kyfoqf(hi^jiªDkB
p?f-k£wowfu^p?jp?f-km*oqjmw^?0åpBj¦¥p(ziziow¤uq¢¤/¢¨h° p¸oqf(hl^*jlªVkBwzowfSh Z ^mkBzi^{}^uowmhi^@{Sowf
VowxBujl^W2n¯
Um*pBfuf~^mnhl^{7mp?_8pBf~^*f(h£py§¦hijkyf~ziªB^jlzlkyz_rkV¢$¤¥^SkBfOowzipBkDhl^{$qowfu^B¯ Vup?jt^uky_ruw^Bv h Z jl^*^
zi^*x?_r^*f(hlz«§¹pBjl_roqfuxkahljiokyfux?q^¦kyf~{¸k§¹p?ujih Z zi^*x?_^f(h©owf(hi^*jzi^mnhloqf~xh Z ^owf(hi^*jlowpBj©py§]h Z ^hljiokyf~xBw^owf
p?fu^a8pBowf?h Z kVªB^a^ }k?mnhlq¢h Z jl^*^ahljlkBf~ziªB^*jzlkyz$0#Voqx?uji^a¸z Z pD°zkzow_roqkyj^ uky_ruw^a°o´h Z oqf}·¥fuo´hl^*w¢
_tkBf(¢¸hijkyf¥zª?^*jzikBwz2n¯zip~v8h Z ^c§¹pBuj¦z^xB_r^*f(hzowf Voqx?ujl^£mkyf½¤8^z Z pBjihi^fu^{Szipth Z kDhh Z ^c§¹pBuj
m*pBfuf~^mnhl^{¨mp?_8pBf~^*f(hlz[pB§
hljlkBf~zª?^*jzikBwz jl^{}~m*^¦hip§¹pBujozipBkDhi^@{£hljlkBf~ziªB^*jzlkyz*¯
Vowf~kywq¢?vÃkBz{uowzlm~zlzi^{½owf½h Z ^m*pBf~m*q~ziowpBf]v8kyf PR0å¬¦wpBx ¬@2ÍsHhiow_r^kywxBp?jioqh Z _º§¹p?j¦m*pB_ru}hloqfuxh Z ^
hljlkBf~ziªB^*jzlkyzPhlp¬ zi^*xB_r^f?hz[{}oqjl^mhiw¢£§¹p?qwpD°z §¹jip?_ h Z ^aujip/pB§
py§ Y[Z ^*p?ji^_Uy¯
  £±  c %
>«ªB^ji¢fup?f}sÍ{u^*xB^fu^*jkDhl^cwoqf~^£z^xB_r^*f(h>owzam*pBf(hlkBoqfu^@{owf³o´hz !A	*8*	#C( 
 ¯ ¡ ^t{}^·¥fu^rh Z ^tziu}s
8pBjihiowfux£wowfu^pB§«k£8pBowf(hhip¸¤¥^h Z ^ª?^*jihiom*ky
qowfu^ch Z jlpBux Z h Z kDh8pBowf(h¯ ¡ ^ujlpDªB^ Y[Z ^pBjl^*_ c¤/¢
m*pBf~zio{}^*jloqf~xch Z ^>h Z jl^*^¦§¹p?qwpD°oqf~xrmkBzi^z©° Z om Z mpDªB^jkywÃ¥p(zizioq¤~oqwo´hloq^@z[¤u}hkBji^¦fupBh^umw~zioqª?^B¯
B¯ Y[Z jl^*^az~u¥p?jhloqf~xtqowfu^zkBji^>~kBoqjl°oz^>z 5?^*°a¯
}¯ Y ° ptziuu8pBjihiowfuxrqowfu^@zkyjl^¦m*pBukyf¥kyj@¯
`u¯wÃh Z ^z^xB_r^*f(hlzkBji^am*pBukyf~kBj¯
¡ ^mkyf³kBzlzu_r^oqf-° Z kDh¦§¹pBwqpD°zh Z kDh  "
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oq§{}owzåpBowf(hz^xB_r^*f(hz Z kVªB^h Z ^czikB_r^>ziuu8pBjihiowfuxtwoqf~^yv}h Z ^f¦oz[h Z ^apBfuw¢£hljlkBf~z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VowxBujl^£  Y °©p£ª/oq^°zpB§Pk Z ¢(8^*jl¤8pBwpBo{py§PpBf~^cz Z ^*^h>mp?f?hkyowfuowfuxt§¹pB~jwoqfu^z^xB_r^*f(hzkyf~{½h Z ^oqj
§¹p?ujmp?fufu^mhi^@{¸m*pB_r¥p?fu^*f(hz pB§]hijkyf¥zª?^*jzikBwz40åmp?jijl^zi8pBf~{}owfuxchiph Z ^az Z kB{u^{£jl^*x?oqp?f~z2n¯ Y[Z ^§¹pBuj
zi^*x?_r^*f(hlzkBji^>z¢/_r_r^hljiom¦uf~{}^jjipBhlkyhiowpBf¸kB¤¥p?}hh Z ^k }owz[pB§Gh Z ^ Z ¢(8^*jl¤8pBwpBo{Ã¯
zi^*x?_r^*f(hlzv kBf~{zip³h Z ^½zi^h£py§hijkyf~ziªB^jlzlkyzozr^*oqh Z ^*jt^*_r}h¢pBjtmp?f~zozhlzrpy§y¯$dÍ§¦fupBfusÍ{}ozåpBowf?h
zi^*x?_r^*f(hlz Z kVªB^h Z ^azlky_r^ziuu8pBjihiowfuxqowfu^?v/h Z ^f¸kyf/¢rhljlkBf~zª?^*jzikBu_c¥zh_r^*^*h h Z ^>oqf(hi^jlzi^mhiowpBf£pB§





Y[Z ji^^t~kyowji°ozi^rz5B^° woqf~^zwow^tpBfþkufuo(u^£{}pB~¤uq¢(sÍji~q^@{ Z ¢/8^*jl¤¥p?qp?ow{Ãv
f~ky_r^q¢?vk Z ¢/¥^ji¤8pBwowm
¥kyjky¤8pBwpBo{£pBjk Z ¢/¥^ji¤8pBwpBo{pB§
p?fu^az Z ^^hM05z^^h Z ^{}ozim*~zlzowpBf¸oqf 6qI(v'(`7 2n¯Vu~jh Z ^*jl_rpBjl^Bv/h Z ^*¢
kBji^>_r^*_¤¥^jlz[pB§p?fu^ajluqowfux¥vuzikV¢th Z ^*)·~jlzh,+jluqowfux¥v~kyf~{¸h Z ^*owjhijkyf¥zª?^*jzikBwz©kyjl^¦h Z ^awoqf~^zowfh Z ^
)lz^@mp?f~{+jiuwowfuxh Z kyhkyjl^fupBh~kyjkyww^*8hip£kBf(¢py§Gh Z ^>h Z ji^^axBowªB^*f¨z 5?^*° qowfu^z¯
E p?f~zo{}^j ·¥jlzh h Z ^>m*kBzi^° Z ^*jl^h Z ^*jl^^ }owzhlz[kc§¹pBujih Z z^xB_r^*f(h[° Z p?zi^ziuu8pBjihiowfuxqowfu^{}p/^z
f~pyh«woq^oqfrh Z ^·~jzh«ji~qowfux~¯=>Poqh Z ^*j[ozPfupBh mp?f?hkyowfu^{rowfrh Z ^ Z ¢/¥^ji¤8pBwpBo{pBjPoqh woq^@zPowfrh Z ^¦z^@mp?f~{
jluwoqf~x~¯dgf¤8pyh Z m*k?z^@z*v(h Z ^*jl^¦kBji^¦kDh[_rp?zh«h°©pchljlkBf~zª?^*jzikBwzhiph Z ^§¹pBujziuu8pBjihiowfuxqowfu^zv/° Z om Z
kBji^¦woqfu^@z[py§h Z ^zi^m*pBf~{ji~qowfuxh Z kyh_r^*^hp?jmpBowf~m*ow{}^>°oqh Z  05z^^V
owxB~ji^2 6qByv~]¯B7Í¯ Y[Z ~z
h Z ^*jl^akyjl^akDh_rp?zhh° phijkyf~ziªB^jlzlkyz«hiprh Z ^a¬woqfu^zi^*x?_r^*f(hlz¯
 pD° ziuu8p?zi^h Z kDhkyw8h Z ^>¬³²7`ziuu8pBjihiowfuxwowfu^z[pB§Gh Z ^>zi^*x?_r^*f(hlz-/.qow^>oqf¸h Z ^¦·~jzh©jluwoqfux
pB§[k Z ¢/8^*jl¤¥p?qomr~kyjky¤8pBwpBo{Ã¯ Y[Z ^tqowfu^zoqf h Z ^zi^mp?f~{-jiuwowfuxSm*kBf³¤8^£~kBjlkB_r^hi^jioLK*^@{¤/¢h Z ^oqj
owf(hi^jlzi^mhiowpBfa8pBowf?hzG°oqh Z kyf/¢>qowfu^10py§uh Z ^P·~jzh
jluqowfux¥¯ Y[Z ~zGh Z ^[z^*h
pB§uqowfu^zowfah Z ^©zi^m*pBf~{>jluwoqfux
h Z kDh>_r^*^*h>k¸z^xB_r^*f(h2-/.©mp?jijl^zi¥p?f~{uzhipkyfSowf(hi^*jlªDkypBf-qowfu^30(¯ D ^*f~m*^ch Z ^zi^h>py§«hijkyf~ziªB^jlzlkyz
hlph Z ^¬Szi^*x?_r^*f(hlz mpBjljl^zi¥p?f~{uzhlph Z ^owf(hi^jlzi^mhiowpBftpy§
¬½oqf(hi^jiªDkBwz«pBf40/v/h Z kDh[owzvBhlpp?fu^owf(hi^jiªDky
p?fh Z ozqowfu^?v~kyf~{¨ziph Z ^>hijkyf¥zª?^*jzikBwz«§¹pBjl_ pBf~^mpBf~fu^mhi^{¨mp?_r¥p?fu^*f(h¯
E p?f~zo{}^jc·~f¥kywq¢³h Z ^¨mkBzi^° Z ^ji^h Z ^¨¬ ²º`-z~u¥p?jhloqf~xwoqfu^@zqow^owf h Z ^·¥jlzhjluwoqf~xpy§k
Z ¢/8^*jl¤¥p?qp?ow{py§2pBf~^z Z ^^h405z^^QVoqx?ujl^a92n¯ Y[Z ^wowfu^zowfrh Z ^z^@mp?f~{jiuwowfuxm*kBf¤8^~kBjlkB_r^hi^jioLK*^@{
¤/¢ 8pBowf?hzcp?f km*oqjmw^Bv§¹p?jcowf~zhkyf~m*^Bv¤/¢³h Z ^oqjowf?hl^*jz^@mnhloqp?fþ¥p?oqf(hlz°oqh Z kmowjlm*q^¸q¢/owfuxp?fþh Z ^












VowxBujl^ ]owfu^ owf(hi^jlzi^mhlz[owfh°©pr¥p?oqf(hlz©h Z ^ Z ¢/¥^ji¤8pBwowm¦~kBjlkB¤¥p?qp?ow{¸z¥kyfufu^@{¤/¢th Z ^awoqfu^@z  Vv
 < kBf~{  ® ¯ Y[Z ^¦h°©pwowfu^z0 ¦kyf~{ 0 < _^^hh Z ^>§¹pBujwowfu^z  Dv  < v  ® v~kyf~{ y¯
h Z ^Sowf(hi^*jzi^mnhloqp?fOpy§a¬Åoqf(hi^jiªDkBwztp?fOh Z ozm*oqjmw^B¯ Y[Z oz£owf(hi^jlzi^mhiowpBf±m*kBf Z kVªB^Skyf/¢$f(~_c¤8^*jpB§
m*pBfuf~^mnhl^{¨mp?_8pBf~^*f(hlz[§¹jlpB_ru¨hipr¬³kBf~{kyf/¢£pB§
h Z ^zi^ampBf~fu^mhi^{m*pB_r¥p?fu^*f(hz[_rkV¢¸mpBf¥zozh
pB§¦kBfozp?wkyhi^{¥p?oqf(htpBf$h Z ^m*oqjmw^B¯ Y[Z ^½z^*htpy§hljlkBf~ziªB^*jzlkyzcm*kBfh Z ~z Z kVªB^¨kyf/¢þf/u_c¤8^*jtpB§
m*pBfuf~^mnhl^{¨mp?_8pBf~^*f(hlz[§¹jlpB_ru¨hipr¬³kBf~{kyf/¢£pB§
h Z ^zi^ampBf~fu^mhi^{m*pB_r¥p?fu^*f(hz[_rkV¢¸mpBf¥zozh
pB§kyf7ozp?wkyhi^{þhijkyf~ziªB^jlzlkyH¯1Voqx?uji^³z Z pD°zch°©p-ª/ow^*°zpy§>k-m*pBf}·~x?ujkDhiowpBf°o´h Z ¬  ³woqfu^
zi^*x?_r^*f(hlz Z kVª/owfuxrm*pBfuf~^mnhl^{mp?_r¥p?fu^*f(hlz[pB§GhljlkBf~zª?^*jzikBwz¯
dgf½h Z ozzi^mhiowpBf½°©^ Z kVªB^a~jipDª?^{¸h Z kyhoq§h Z ^zu~¥p?jhloqfuxqowfu^zpy§P¬þ²J`£qowfu^zi^*x?_r^*f(hlzwow^cowf
p?fu^cjluwoqf~xpy§©k Z ¢/¥^ji¤8pBwpBo{½py§ pBfu^rz Z ^*^h@v8h Z ^rz^xB_r^*f(hzk?{}_ro´hauµBµ*¶¶*¶µi¬þpBj¦oqfu·~fuoqhi^*w¢S_tkyf/¢
hljlkBf~ziªB^*jzlkyz2° Z owm Z §¹p?ji_Åuhip¬£m*pBfufu^@mnhl^{amp?_r¥p?fu^*f(hlz¯GdÍ§~ziuu8pBjihiowfuxwowfu^z
qow^«owfp?fu^PjluqowfuxpB§
k Z ¢/¥^ji¤8pBwowm ~kBjlkB¤¥p?qp?ow{Ãv@h Z ^z^xB_r^*f(hlzk?{}_ro´hPkDh_rp?zh[©m*pBfufu^@mnhl^{mpB_r8pBfu^f(hpB§~hijkyf¥zª?^*jzikBwz¯
H h Z ^*jl°oz^¦h Z ^>zi^*x?_r^*f(hlzk?{}_ro´hu¨hlpthljlkBf~ziªB^*jzlkyz*¯
  &#   
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!#"$
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G^h  akBf~{  < ¤¥^h° p/0å{}ozhiowf~mnh	2m*pBukyf¥kyjziuu8pBjihiowfux¸qowfu^zowf-k£~wkBfu^  ¯ Vowjlzh¦m*pBf~zio{}^*jh Z ^mkBzi^° Z ^ji^ akyf¥{ < kBji^c~kyjkywq^5¯ Y[Z ^*fh Z ^hijkyf¥zª?^*jzikBwz©hlph Z ^c¬zi^*x?_r^*f(hlzkyw
woq^owf þ¯>dÍ§zipB_r^zi^*x?_^f(h {}p/^zf~pyh«owf(hi^*jzi^mnh ºh Z ^*f£h Z ^ji^kBji^f~p>hijkyf~ziªB^jlzlkyzABpyh Z ^*jl°owzi^Bv?° ^mkyftjl^*ukBm*^
^@kBm Z z^xB_r^*f(h¤/¢ao´hzoqf(hl^*jz^@mnhiowpBf°o´h Z  hip>p?¤}hlkBoqfrk>z^*hpB§8m*pBukyf~kBjzi^*x?_r^*f(hlzvBk>mp?f}·~xB~jlkyhiowpBf
hlji^@kDhl^{¸oqfS/^@mnhiowpBf`u¯ `}¯
 pD° zu~¥p(z^h Z kDh  kBf~{  < owf(hi^*jzi^mnh©kDh 8pBowf(h 
¯FE p?f~ziow{}^j«kyw¥h Z ^¦zu~¥p?jhloqfuxcqowfu^z fupBh owf ¯ dÍ§fup£zi~m Z woqfu^c^}owzhlzh Z ^fSkywGz^xB_r^*f(hzkyjl^mp?uwkBf~kyjSA~zi^*^c/^@mnhloqp?fS`u¯ `}¯ dÍ§Pzi~m Z qowfu^@z^}ozh
kBf~{þkyf/¢-py§h Z ^*_ owz~kyjkyww^*hlp  h Z ^fkywPhljlkBf~ziªB^*jzlkyzhlp½h Z ^¬±z^xB_r^*f(hzwoq^£owf h Z ^ukyfu^
m*pBf(hlkBoqf~oqfux¨kBf~{th Z kDh[woqfu^?¯ ¡ ^amkyfkBx?kyowf£jl^*ukBm*^^@kBm Z zi^*x?_r^*f(h ¤/¢toqhlz[owf?hl^*jz^@mnhloqp?f£°o´h Z h Z kDh
~wkBfu^¦hiptpB¤uhlkyowfkzi^hpB§m*pBukyf~kBjz^xB_r^*f(hlzvukrmp?f}·~xB~jlkyhiowpBf£hlji^@kDhl^{¸oqfS/^@mnhiowpBf½`~¯ `}¯
¡ ^mkyfSf~pD°Åk?ziziu_r^ah Z kDh¦h Z ^ji^^}ozhzk£ziuu8pBjihiowfux¸qowfu^cf~pyhowf ¯¦/u~¥p(z^ch Z kyh>kBq
h Z ^
ziuu8pBjihiowfux£wowfu^zfupyh¦oqf  x?pth Z jip?ux Z 
¯dÍ§«kywGh Z ^zi^*x?_^f(hlzw¢/oqfuxoqf½h Z ^zi^ziuu8pBjihiowfux£wowfu^z
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Æ Ï]uìì
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VowxBujl^r`  ]owfu^z    kyf~{  < oqf(hl^*jz^@mnhakDha¥p?oqf(h Gv
kyf~{qowfu^  ® oqf(hi^jlzi^mhlz¦ukyfu^ oqf k¨¥p?oqf(h 	{uowzhiowf~mnh§¹jlpB_ G¯
m*pBf(hlkBoqf-h Z ^*fS°©^c_tkV¢ji^ukBm^kywGh Z ^zi^zi^*x?_r^*f(hlz¤(¢¨h Z ^8pBowf(h ³°o´h Z pBuh¦m Z kBfuxBowfuxth Z ^zi^h
pB§]hijkyf¥zª?^*jzikBwzhlpch Z ^¦¬z^xB_r^*f(hz*¯ Y[Z ^*f¨kyw2ji^@zuqhiowfuxz^xB_r^*f(hlz©kyjl^m*pBukyf¥kyj@v(kmp?f}·~xB~jlkyhiowpBf
hlji^@kDhl^{³oqf}^mnhloqp?f `u¯ `}¯  pD° o´§zipB_r^£zi^*xB_r^f?h -¸{}p/^zfupyhm*pBf(hlkBoqf þh Z ^*f h Z ^£p?fuq¢-¥p(ziziow¤uq^
hljlkBf~ziªB^*jzlky¥hiph Z ^a¬ zi^*xB_r^f?hz[owz©h Z ^awoqfu^m*pBf(hlkBoqf~oqfux -kBf~{G¯
¡ ^-mkyfOfupD° kBzlzu_r^h Z kDh¸h Z ^ji^½^ /ozhlzkþziuu8pBjihiowfux wowfu^ ® owf(hi^*jzi^mnhloqf~x eowf ^ }k?mnhlq¢p?fu^¥p?oqf(h 	¸{uowzhiowf~mnh>§¹jlpB_  05z^^ VowxBujl^t` 2n¯ ]^*h  ¤8^rh Z ^rukyf~^rm*pBf(hlkBoqf~oqfux  kyf~{  ® ¯rf/¢hljlkBf~ziªB^*jzlky
hiph Z ^£qowfu^@z Vv  < kyf~{ ® woq^@zaoqf  kBf~{³xBp/^z¦h Z jip?ux Z GvpBjawow^zaowf  kBf~{³xBp/^zh Z jlpBux Z 	/¯
dÍ§ h Z ^ji^^}ozhz¦k¨zi^*xB_r^f?h-h Z kDh>qow^z¦fu^o´h Z ^*jaowf fupBj>owf kyf~{xBp/^zh Z jlpB~x Z f~^*oqh Z ^j 
f~pBj 	/v~h Z ^f½h Z ^ji^kBji^kyh_rp?zhh°©prhijkyf~ziªB^jlzlkyz hipth Z ^¬þz^xB_r^*f(hz*v¥f~ky_r^*w¢Bv8kDh_rp?zhp?fu^woqfu^
owf h Z jlpBux Z ½kBf~{ -akyf~{kyh[_rp(zhpBf~^aqowfu^>oqf h Z jip?ux Z 	ckBf~{ -B¯
¡ ^¦mkyfth Z ~z[kBzlzu_r^h Z kDhkyw2z^xB_r^*f(hlz woq^oqf pBjUp?j«xBpch Z jlpB~x Z p?j 	/¯dÍ§]h Z ^*jl^^ }owzhlz
kzi^*x?_^f(h -rh Z kDhxBp/^@z¦h Z jlpBux Z fu^*oqh Z ^j þfup?j 	/v
oqhqow^zoqf  pBj¯tdÍ§o´hwoq^@zaowf  h Z ^*fþkBq
h Z ^rhijkyf¥zª?^*jzikBwzhiph Z ^£¬Oz^xB_r^*f(hz>qow^£owf 05z^^OVoqx?uji^rC2n¯dgf¥{}^*^@{Ãv
f~p½qowfu^towf  h Z jlpBux Z
³owf?hl^*jz^@mnhz2-t^um^}h¦8p?zlzioq¤uw¢½h Z ^rqowfu^ 	t° Z owm Z kyzp¸qow^z>owfþ¯ ¡ ^rmkyf kyx(kyowfSji^ukBm^^k?m Z
zi^*x?_r^*f(h¤/¢oqhlzowf(hi^jlzi^mhiowpBf °o´h Z  hipSp?¤}hlkBoqfþkSzi^hpy§mpB~wkBf~kyjzi^*x?_^f(hlz9APz^^/^mhiowpBf `u¯ `}¯
Y[Z ^>mkBzi^>° Z ^*jl^ -awoq^@z[oqf owzzow_roqkyj@¯
¡ ^m*kBfrfupD°7k?ziziu_r^©h Z kyh kyw~zi^*x?_^f(hlzxBp>h Z jlpBux Z tp?j 	0åpBjP¤8pyh Z 2n¯G^hP¬  ¤8^h Z ^f/u_c¤8^*j
pB§z^xB_r^*f(hlzfupyhm*pBf(hlkBoqf~oqfux
vkBf~{ ¬¤8^th Z ^¸f/u_c¤8^*jpB§z^xB_r^*f(hlzfupyhm*pBf(hlkBoqf~oqfux 	/¯  pyhi^
h Z kDh¬  ¬7¬¯
_p?fuxh Z ^¦qowfu^@z owf  h Z jlpB~x Z 	/v(h Z ^¦hijkyf~ziªB^jlzlkyzhiph Z ^¬zi^*x?_r^*f(hlz©kyjl^h Z ^¦hijkyf~ziªB^jlzlkyz
hlp¦h Z ^[¬©z^xB_r^*f(hz
f~pyhPmp?f?hkyowfuowfux 	/¯ ¡ ^m*kyfjl^*ukBm*^«h Z ^zi^[¬ zi^*x?_r^*f(hlz¤/¢ah Z ^*owjoqf(hi^jlzi^mhiowpBf~z
°oqh Z hlp¸p?¤}hlkBoqfk¨zi^h>py§P¬  mpB~wkBf~kyj¦z^xB_r^*f(hlzowfþ¯ Y[Z ^hijkyf¥zª?^*jzikBwz[hlph Z ^zi^rz^xB_r^*f(hlz
owfh Z jlpBux Z 	tm*kBf½§¹pBjl_ uShlp¬  mp?fufu^mhi^@{Smp?_8pBf~^*f(hlz¯dgf¥{}^*^@{Ãv8h Z ^qowfu^@zowf  h Z jlpBux Z
	m*kyf-¤¥^~kBjlkB_^*hi^jioLK*^@{½¤/¢Sk8pBowf(h¦p?f-k¨mowjlm*q^?v¥§¹p?j>oqf~zhlkBf~m^?vÃ¤/¢h Z ^oqj>8pBkyj>kyfux?q^oqf ­	
¯















Voqx?ujl^¦  VupB~jz^xB_r^*f(hz Z kVª(owfuxh Z ji^^>m*pBfuf~^mnhl^{mp?_r¥p?fu^*f(hlz[pB§GhljlkBf~zª?^*jzikBwz¯
pB§«­	
¯ D ^f~m^h Z ^zi^h¦py§PhljlkBf~zª?^*jzikBwzhip£h Z ^¬zi^*xB_r^f?hzm*pBjlji^@z8pBf¥{uz[hip¸h Z ^owf(hi^*jzi^mnhloqp?f
pB§
¬owf?hl^*jlªDkyz[oqf½­	
 ° Z om Z mkyf Z kVª?^u¨hlp¬>m*pBfuf~^mnhl^{¨mp?_8pBf~^*f(hlz¯
/ow_roqkyjlw¢BvDh Z ^[qowfu^zowf h Z jlpBux Z h Z kyh«kyjl^«hljlkBf~ziªB^*jzlkyzÃhip¦h Z ^[¬¸zi^*xB_r^f?hzm*kyf§¹pBjl_ uhip
¬  mp?fufu^mhi^@{m*pB_r8pBfu^f?hz*¯  pBhi^§¹~jh Z ^*jl_rpBjl^[h Z kyhPh Z ^qowfu^ 	ozPk>hljlkBf~ziªB^*jzlky(hipkBq8z^xB_r^*f(hlz
kBf~{h Z kyhPh Z ^mp?fufu^mhi^@{m*pB_r8pBfu^f?h py§8hijkyf~ziªB^jlzlkyz
h Z kyh mp?f?hkyowf~zh Z ^qowfu^ 	oz«m*pBuf(hl^{h°owm*^B¯
D ^*f~m*^h Z ^*jl^>kyjl^kDh[_rp?zh¬   ¬   þ ¬ þ>mp?fufu^@mnhi^@{m*pB_r¥p?fu^*f(hz pB§]hijkyf¥zª?^*jzikBwzhlpch Z ^>¬
zi^*x?_r^*f(hlz¯
Y pzi^*^h Z kyh h Z ^¤8pB~f~{£pB§]¬   ¦mpBf~fu^mhi^{mpB_r8pBfu^f(hlz owz ji^@kBm Z ^@{Ãv?·~jlzh©m*pBf~zio{}^*j©¬ y>wowfu^z
owf  h Z jlpB~x Z 
vP¤u}htfupBhh Z jlpBux Z 	/¯ Y[Z ^oqjhijkyf¥zª?^*jzikBwzh Z jlpBux Z 	kBji^¨kyw©h Z ^¨qowfu^@zroqf 
h Z pB~x Z 	/v}^ um^*uh §¹p?j h Z ^>qowfu^@z«h Z kDhkBji^¦~kyjkyww^*¥hiprkyf/¢tpy§]h Z ^>¬ yxBowªB^*f¸qowfu^@z*¯ Y[Z oz[xBowªB^@z«¬ B
m*pBfuf~^mnhl^{mp?_r¥p?fu^*f(hlz¯© Z jiowf5/owfuxrh Z ^c¬ yqowfu^@zhip£ziT.£mow^*f(hlq¢¨qp?fuxtz^xB_r^*f(hzzhloqwGx?oqª?^z[¬ B
m*pBfuf~^mnhl^{-mpB_r8pBfu^f(hlzpy§PhljlkBf~zª?^*jzikBwzoqf h Z jip?ux Z 	/¯ Y[Z ^zlky_r^mpBf¥zhlji~mhiowpBfSowf³uwkBfu^
x?oqª?^z«¬ yam*pBfufu^@mnhl^{£m*pB_r¥p?fu^*f(hz«pB§Ãhijkyf~ziªB^jlzlkyzoqf h Z jip?ux Z 
¯ Y[Z owz xBowªB^@zP¬  mp?fufu^mhi^@{
m*pB_r8pBfu^f?hzrpy§hijkyf~ziªB^jlzlkyzhlp h Z ^½¬ z^xB_r^*f(hztzowf~m^¨h Z ^Smp?_8pBf~^*f(h£mpBf(hkyowfuoqf~x³wowfu^ 	owz
m*pBuf(hl^{rh°om^?¯=VowxBujl^$Wcz Z pD°z kBf£^uky_ruw^pB§Gzi^*x?_r^*f(hlz Z kVª/oqf~xc`cm*pBfufu^@mnhl^{m*pB_r8pBfu^f?hz«pB§
hljlkBf~ziªB^*jzlkyz*¯
dgfh Z owzPzi^mhiowpBf° ^ Z kVª?^ ~jipDª?^{ah Z kDhP¬³²$`>zi^*x?_^f(hlz Z kVª/owfuxakDhq^@kBzhh° pamp?ukyf~kBjziuu8pBjihs
owfux£wowfu^z^*oqh Z ^jm*kBf½¤¥^ji^@{}~m^@{¸hip£¬þmp?ukyf~kBjz^xB_r^*f(hlzpBj_tkV¢ Z kVªB^auhlp£¬  Ocmp?fufu^mhi^@{
m*pB_r8pBfu^f?hz[py§
hijkyf~ziªB^jlzlkyz*¯




¡ ^ujlpDªB^ Z ^*jl^©h Z kyhP¬-²7`amp?uwkBf~kyjwoqf~^[zi^*x?_r^*f(hlzowft­®ckB{}_roqhPuhip>¬¨m*pBfuf~^mnhl^{mp?_8pBf~^*f(hlz
pB§GhljlkBf~zª?^*jzikBwz¯
G^h ¤¥^ch Z ^ukyfu^mp?f?hkyowfuowfuxkyw
h Z ^¬ z^xB_r^*f(hz*¯ Y[Z ^*jl^c^ /ozhlz¦kthijkyf¥zª?^*jzikBÃfupyh>oqf
oq§kyf~{¸pBfuw¢toq§kBq]zi^*x?_^f(hlzkyjl^>mpBf¥mujlji^f(h[kyhk8pBowf(h 
¯dgfh Z ozm*k?z^?v?h Z ^>hijkyf¥zª?^*jzikBwz mpBf¥zozh
pB§]h Z ^woqf~^z h Z jlpB~x Z hipBx?^h Z ^*j©°o´h Z h Z ^hijkyf~ziªB^jlzlkyzw¢(owfuxoqfþ¯ Y pz^^h Z kDh©h Z ^*¢r§¹pBjl_ pBfuw¢
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Voqx?ujl^W VupB~jz^xB_r^*f(hz Z kVª(owfuxh Z ji^^>m*pBfuf~^mnhl^{mp?_r¥p?fu^*f(hlz[pB§GhljlkBf~zª?^*jzikBwz¯
p?fu^m*pBfufu^@mnhl^{þmp?_r¥p?fu^*f(hvf~pyhiom^£h Z kyhkyf/¢-hijkyf~ziªB^jlzlkyowf  mkyfþ¤8^£hijkyf¥zkDhl^{³hip ° Z owq^
jl^*_tkBoqfuowfux½k¸hijkyf~ziªB^jlzlky
h Z jip?ux Z p?}h>h Z ^rhljlkBf~ziwkyhiowpBf]¯ ¡ ^th Z ~zamkyfþkBzlz~_^rowf³h Z ^r§¹p?qwpD°oqf~x
h Z kDhkBq2hljlkBf~ziªB^*jzlkyz«woq^aowf þv~kyf¥{°©^mp?f~zo{}^j h Z ^aujlpB¤uw^*_ºoqf½­=<~¯
¡ ^mp?f~ziow{}^jh Z ^¥z~kB}xB^pB_r^hljiom hijkyf~z§¹pBjl_ 0åzi^*^[^?¯ x¥¯U6 87 2° Z ^*jl^k>qowfu^owft­ <°o´h Z ^
(~kDhloqp?f
 
	  oz_tky~¥^@{hipah Z ^8pBowf?hQ0 	 µ  2owfrh Z ^{}~kB~z¥kBm^?¯ Y[Z ^hijkyf~ziªB^jlzlkyzGhipckazi^*x?_^f(h«kyjl^
hljlkBf~z§¹pBjl_^@{hip¨k¸{upBu¤uw^° ^@{}xB^JA2h Z ^r{}pB~¤uq^°©^{}x?^{}^xB^*f~^*jkDhi^@zhlp¨k¸qowfu^° Z ^*fh Z ^tzi^*x?_^f(h
ozk¥p?oqf(h@¯ Y[Z ^aky8^pB§
h Z ^{}p?u¤uw^a° ^@{}xB^¦owzh Z ^{}¥kyÃpy§h Z ^aqowfu^mp?f(hlkyowfuowfuxh Z ^zi^*x?_^f(h¯
 hijkyf¥zª?^*jzikB~hlpch Z ^a¬zi^*xB_r^f?hz©owz[jl^*ujl^zi^*f(hl^{£owf¸h Z ^a{}~kBÃ¤/¢£k8pBowf(h©owf¨h Z ^>owf(hi^*jzi^mnhloqp?f
pB§kBq2h Z ^c{}p?u¤uw^a° ^@{}xB^@z*¯ Y[Z ^*jl^>kBji^akyh_p(zh¬  ampBf~fu^mhi^{m*pB_r¥p?fu^*f(hzpy§z¥m Z 8pBowf(hlz6 87
05z^^kyzp 6 }v G^*_r_tkSW}¯ `7 2n¯dgf¥{}^*^@{Ãv~^@kBm Z {}pBu¤~q^a°©^{}x?^ampBf¥zozhz[py§h° pt°©^{uxB^zzi^*¥kyjkDhi^@{£¤/¢
h Z ^ªB^*jihiom*kBGwoqf~^ch Z jip?ux Z h Z ^rky8^Ã¯ Y[Z ^owf(hi^jlzi^mhiowpBf½py§©kywGh Z ^{upBu¤uw^° ^@{}xB^@zh Z ~z>m*pBf~ziowzhlz
pB§kyh_p(zh¬  >m*pBf/ªB^ £ji^xBowpBf~z©° Z p(z^>owf(hi^*jlowpBjz©kBji^>zi^*~kBjlkyhi^{¸¤/¢kDh_rp(zh¬ª?^*jihiom*kBÃqowfu^z¯
 pyhiom^-h Z kDh½o´§h Z ^ji^ kyjl^^ ukBmnhlq¢O¬   mp?f(ª?^Oji^xBowpBf~zh Z ^*f h° p$py§h Z ^zi^-jl^*x?oqp?f~z¨kyjl^
m*pBfuf~^mnhl^{³kDhaowf}·~fuoqh¢S¤/¢½h Z ^r{u~kypB§©zipB_r^ª?^*jihiom*kBwowfu^Bv
oqf³° Z om Z mkBzi^ch Z ^tz^xB_r^*f(hlz Z kVªB^k
ª?^*jihiom*kB/hijkyf~ziªB^jlzlkyH¯ Y[Z ~zh Z ^f/u_¤¥^j«py§]m*pBfufu^@mnhl^{tmp?_r¥p?fu^*f(hlzPpy§2hijkyf~ziªB^jlzlkyzowz kDhP_rp?zh«¬¯






p?fu^cm*pBf~ziowzhlzpy§«k¸mpBf~fu^mhi^{z^*hpy§woqf~^zh Z jlpBux Z  05z Z k?{}^{Soqf½h Z ^·~xBujl^S2¯ H ¤~zi^*jlªB^>h Z kDh¦h Z ^
wowfu^zi^*xB_r^f?h 	  _r^*^*hlzPh Z ^h Z jl^*^ozp?wkyhi^@{wowfu^z¯ Y[Z ~zPh Z ^z^*h«py§2hijkyf¥zª?^*jzikBwz
hiph Z ^§¹p?uj«owfuoqhioky
zi^*x?_r^*f(hlz>kyf¥{-zi^*x?_^f(h 	  mpBf¥zozhz¦py§«h Z ^t`~ji^ª(owpB¥zw¢½_r^*f(hiowpBfu^@{ozipBkDhi^@{½hljlkBf~zª?^*jzikBwzv8h Z ^

























h Z ^pBjl¢Bv]°©^kBf(hiomow~kDhl^h Z kDhah Z ^tjl^ziu´hz>°oqw¤8^t~z^*§¹uPowfh Z ^£{}^@zowxBf³py§©xB^*p?_r^hijlom
kBqx?pBjlo´h Z _tz[kyf~{¸oqf¨h Z ^*owjjlufufuowfuxhiow_r^kyf~kBq¢}zi^z¯
¡ Z oww^kBqx?pBjlo´h Z _rowm¸oziziu^z Z kVª?^fupBh¤8^*^fh Z ^_tkyowf7m*pBf~m*^*jlf py§h Z ^~kB¥^jvP°©^¨fupyhl^¸h Z kDh
h Z ^~jip/py§pB§ Y[Z ^*pBjl^*_ £w^k?{uzahlp-kyf PR0å¬>qp?x«¬@2ÍsHhiow_r^¸kBqx?pBjlo´h Z _ owfþh Z ^jl^ky  QX _p}{}^ pB§
m*pB_ru}hkDhloqp?f]¯ Voqjzhjl^{}~m*^£owf PR0¹¬>wpBx«¬@2ahiow_r^£h Z ^¸zi^hpB§z^xB_r^*f(hzahipSh Z ^¨m*kBzi^£pB§~kyowji°ozi^
{uowzhiowf~mnhziuu8pBjihiowfuxrwoqfu^@z*¯ E Z p/p?zi^>kBf/¢th Z jl^*^>pB§
h Z ^zi^aqowfu^@z*¯F>«o´h Z ^*j[h Z ^*¢¨kyjl^¦¥kyowji°oz^az5B^°JpBj
h°©papy§2h Z ^*_ kyjl^mp?uwkBf~kyj@¯GdÍ§Ãh Z ^*¢rkyjl^~kBoqjl°owzi^z5B^*° 0åzi^*^¦/^mhiowpBf£`u¯w92vBh Z ^*owjPhljlkBf~zª?^*jzikBwzvykyf¥{
Z ^*f~m*^«h Z ^©hijkyf~ziªB^jlzlkyz2hipakBq/¬zi^*x?_^f(hlzvDqow^ owfpBfu^©ji~qowfuxpB§8k Z ¢(8^*jl¤8pBwpBo{Ã¯
f(¢zi^*x?_r^*f(h
h Z kDh
owf(hi^jlzi^mhlzGh Z ^ Z ¢(8^*jl¤8pBwpBo{aoqfkDh_rp?zhGh°©p8pBowf?hzkB{}_roqhlzkDh_rp?zhhijkyf~ziªB^jlzlkyz2h Z kDhqow^ owfh Z kDh
jluwoqf~x~¯=E Z ^m5/oqf~x¦° Z ^h Z ^*jh Z ^zi^©wowfu^zkBji^ hijkyf~ziªB^jlzlkyzGhip¦h Z ^[¬z^xB_r^*f(hzmkyf¤¥^{}p?fu^[oqfrwoqf~^kyj
hloq_r^?¯E p?f~zo{}^jGfupD° h Z ^©mkBzi^«pB§~kzi^*xB_r^f?h
h Z kyhwow^z




{u^*8^*f~{}owfuxpBfh Z ^h¢/8^pB§«h Z ^ Z ¢/8^*jl¤¥p?qp?ow{Ã¯E p?_ru}hiowfux¨h Z ^hljlkBf~ziªB^*jzlkyz[hip¨h Z ^¬7z^xB_r^*f(hlz
h Z ~zjl^{}~m*^zowfqowfu^@kyjhloq_r^>hiptowf(hi^jlzi^mhiowfuxt¬-owf(hi^jiªDkyz[pBf½krwoqf~^pBjp?fktm*oqjmw^Bv~° Z owm Z mkyf¤¥^
{upBfu^oqf PR0¹¬>qp?x«¬@2hiow_^?¯adÍ§Ph°©p¸ziuu8pBjihiowfuxwoqf~^z¦kyjl^mp?ukyf~kBj0åzi^*^t/^@mnhiowpBf-`u¯Ð2nv]m*pB_ru}hloqfux
h Z ^thljlkBf~zª?^*jzikBwzhiph Z ^£¬Oz^xB_r^*f(hzaji^@{}~m*^zaowf qowfu^kBjahiow_r^thipSm*pB_ru}hloqf~xhijkyf~ziªB^jlzlkyzhipSkDh
_rp(zh¬ z^xB_r^*f(hlz©owfpBfu^ap?j h°©prukyfu^@z*v}° Z om Z m*kBf¸¤8^{}pBf~^¦owf(PR0¹¬>wpBx«¬@2 hloq_r^[6 87Í¯
Vowf~kywq¢?v?f~pyhi^[h Z kDh ° ^{}o{rfupBh mp?f~zo{}^jPoqfrh Z ozP~kB¥^jvB§¹pBj«zioq_ruwomoqh¢cpy§2h Z ^^}8p?zio´hloqp?f]vBwowfu^z
p?j Z kyq§ÛsHwoqf~^zkyqh Z p?ux Z pBujh Z ^*p?ji^_ Z pB{uz° Z ^*fz¥m Z woqfu^@zoqf­ ® kyjl^©kBqwpD° ^@{Ã¯  pyhi^ §¹pBj^ }kB_ruq^
h Z kDh@v?owf­®8vBh Z ^hljlkBf~ziªB^*jzlkyzhipc¬-²7`qowfu^z py§]p?fu^jluwoqfuxcpy§Gk Z ¢/¥^ji¤8pBwpBo{rpy§]p?fu^z Z ^*^*h©kBji^kBq
h Z ^©qowfu^zpB§uh Z ^[pBh Z ^j
jluwoqfux¦°oqh Z h Z ^©^um^}hiowpBfpy§uh Z ^[qowfu^@z
¥kyjkywq^Bhlph Z ^ ¬xBowªB^*fcqowfu^z¯ Y[Z ¥z*v
owf ­®¥vÃh Z ^hijkyf~ziªB^jlzlkyz§¹p?ji_U¬7mp?fufu^mhi^@{mp?_r¥p?fu^*f(hlz¯  ^*_tkyj;5 Z pD°©^*ª?^*jh Z kDhap?uj¦h Z ^pBjl^*_
{up(^@zfupBh Z pB{¸§¹pBjwowfu^zoqf½ujlpy^@mnhloqª?^>zi~k?m^\
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